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SECrION I 

INTR'.'DUCnON 

This manual provides instructions for validating the Liquid Oxygen 
Tanking Control System  (hiectrical)  "D" Series R&D,  Ü-2,    These instruc- 
tions are applicable to  the system an designed on the dute of publication. 
Design changes may be required during, or after,   system installation at the 
site.    If changes are made which affect  these instructions,   this manual will 
also be revised. 

The only permissible deviations  to  the procedures outlined In  tnia 
document are those dictated by site installation difficulties.     Such devia- 
tions shall be considered interim and must  be  forwarded to the Launching 
Controls Design Group for information am concurrence.    Approved deviations 
wili  be automatically included in the next manual revision. 

The  test data sheet contained in this manual is a sample copy only 
and is not intended, for actual test recording purposes.    Separate copies 
of the  teat data sheet are furnished only to  those departments whose ac- 
tivities require test data recording.     These additional test data  sheets 
are distributed under an identical cover sheet to the one on this manual 
except for the additional notation of "Test Data Sheet Only".     Comparison of 
this special cover sheet with the one on this procedure correlates the  two 
documents. 

Personnel concerned with the use of this Vfiiidation procedure can 
contribute to the effectivenet'r! of any revi-.ions by forvariirg coinmenta 
and suggestions  to the Launching Controls Design Group, Rullding 4,  Column 
G2,  temtogomery Site,  Convair Astronautics. 

NOTICE 

fhis document is intended for uqe as an acceptance validation 
procedure only.  ..hen this control system has been accepted 
(inspected, bought-off, solJ, validated, etc.), no further 
requirement should exist for this document other than for 
reference purposes only. Continued checxing of accepted 
syatems occurs during the performance of Field i'est Procedures, 
Coürtdownü, Composite System Checicouts, or Testing and Opera- 
ting Procedures published by groups having over-aLJ system 
responsibility. 
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ShCTIOW II 

HLQ.ilRJvlW.TS 

2-1      Reference Drqwir.^s 

27-69161 üiagram-Scheajaoic,   Liaujd Oxygen Tanking,   "Ü" Series, S-2 

27-69115 Diagram-Wiring,  Control Liqidi Oxygen,   "D" Series 

27-69x18 Diegra;^-*iring,. Cor,sole  Afls^rnbly,   Liquid Oxygen,   "D"  Series 

27-65'f 1    Diagreuu-ScheinaLic,  Propöliant Tanking Signal Rssjxjtider 
Trailer,   "D" Series 

27-65''CO    Diagra;r.-Scheifiatic,  Propellant Level Signal Reapondor 
Trailer,   "D"  Series 

7-17119    Schematic-Hot,   /ire Liquid-Gas Detector 

7-1712C    Aasen.bly-Hot wire  Liquid-Gas Detector 

2-2      Louipiüent Reuuiregieptg 

Liquid Oxygen Tanking Control Console   (Blockhouse) 
Signal Responder  frailir 
Kdssile Ground Rectifier  (L'iockhouse) 
Cabinet-Amplifier Rack  (Transfer Room)   (7-6R371) 

1-3      Teot ^QuiDment 

2 iiultimetars 
2 Special DC Voltmetiers,  each consisting of a regular 0-50 Volt DC 
Voltmeter with a 28 ohm y  watt resistor conrr,-cted in parallel with 
the meter, 
3 potentiometers,   K   turn,  0-25 ohma, with calibrated dials. 

1 ffraquenoy measuring device,   (60 to AOG cycles) 
2-4      Operatji.^ Heuuifement;? 

28 Volts DC supplied by Missile Ground  Rectifier 
1.15 Volts,  60 cycles supplied by facility Pow^r Console 

. ^wStitu 
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3-1    Purpose 

Thit; procedure Jet.er11u.n03 that the electrical control equipment arrl 
circuitry of the Liquid Oxygen  Tenkinp Control Zysten; is functioning 
correctly ana  is properly connected. 

3-2    Preparation 

The  following system preparations must be accomplished before 
validation begins: 

1. Disconnect KL15,  119,  P129,   P12 from .1115, J19, Ji29,  J12 
respectively.     This disconnects  the  Relwy Panel and Grxiund 
Fllectrical  Box in the Transfer Room. 

2. Disconnect P1G9 and PUG from JJOg and JUG respectively. 
This disconnects the Liquid Oxygen Transfer Unit. 

3. Disconnect P^2 from J<12,    This disconnects the Hydraulic Console. 

/,.     Disconnect P2G1  from J2C,1,     I'hia disconnects the Pneuiaatic Aux 
Console.     (27-69129) 

5. Disconnect  Pill from Jill  in the JAl  Launcher Box.     This  d.lscor.r.sctg 
the  Purge Local  Control Box.     (27-69172) 

6. Disconnect PIG.') from JlCO & P106 from J1C6.    This disconnect» the 
Purge Control  Unit  (27-69173)   (Transfer Room). 

7. umbilical Cable plugs P1CC5 and PIC07 mu3t be conn'jcto ;  to  the 
Gignal  Hesixinder  lYniler. 

8. Check  that system interconnecting cable plugs P71,  P72,  P73 and 
P76B are connected to the idquid Oxygen Tanking Console.. 

9. Disconnect  the wires  that cojie from P71 at the  terminal   boards of 
the iJor.tractor's Remote Control Panel  (Vent)  ana  the  Con&ractor1 a 
Remote Control Panel   (PrtjssuriÄation)  in the Blockhouse,    Label 
eacn  wire with  the number or letter of the tormina! from which 
i t was  removed. 

O w M  * • ; i ^ 
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10. Disconnect P51 from J51 & P52 from J52. This disconnects the 
Fuel Console, 

11, Disconnect the appropriate rlug to disconnect the Liquid Nitrogen 
Supply Vent and Pressure Solenoids (Liquid Oxygen Storage Area) 
from the Console. 

12, Disconnect the wires that come from P72 at the terminal board 
of the Control Station in the Blockhouse. This disconnects 
the Dump Valve remote controls and valve motor. Label each 
wire with the number or letter of the terminal from which it 
was removed. 

13. All switches on the Console Panel and the Propellant Level Panel 
and Propellant Tanking Panel (Signal Responder : ailer) must be 
in their OFF or normal CENTER positions. 

1A. At the Facility Power Control Panel, the following switches must 
be thrown ON: 

a. Missile Ground Rectifier (28 volts do) 

b. Blockhouse Equipment Panel (11$ volts ac) 

c. At the Pneumatic Auxiliary Rack (27-69127) place a jumper 
between terminals 10 and 12 on TB102.  Turn the power switch 
to ON in the Power Supply (PS-1) one unit. 

15. Press all press-to-test lights. Each light should come on when 
pressed and go off when released. 

NOTE 

Where 26  volts dc is specified throughout 
this publication, the actual voltage output 
supplied by the Missile Ground Reotifier is 
intended.  This voltage is adjustable and can 
be any value between 26 and 29 volts. Voltage 
within this range is considered acceptable 
for system operation. 

Where a specific voltage is specified in the 
following procedure, the maximum allowable 
voltage drop due to line resistance is 2.5 volts. 

*A 1 a n iai 
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3-3        Procedure 

The  two columns below, Operation and Observation,   sr.ow  th« actioiiS  to ua 
performed and the results that should be observed during validation of 
the electrical control system. 

OPERATION 

1.0 Connect d-c voltmeters across 
pins k(+) and X(-) of P109 and 
lc(+) and X(-) of P11C.  (Main- 
tain these connections through 
step 1,2). 

1.1 Connect an ohmmeter between pins 
w and x of P71,  (Maintain this 
connection during the following 
step), 

1.2 fhrow the PANEL POWLR switch to 
the on position. 

OBSERVATION 

(a) Both meters indicate 
zero volts. 

(a) Ohmmeter indicates circuit 
continuity. 

(a) PANEL POWER light (green) 
comes on, 

(b) Both voltmeters indicate 
28 volts do, 

(c) Ohmmeter indicates an open 
circ'dt. 

Liquid Oxygen Missile Valve Heaters 

2.0 Install a jumper between pin 
R of P12 and pin F of P115, 
in the transfer room,  (Remove 
Jumper after step 2,1), 

2.1 Throw the HISSIU VA^VE HEATERS 
switch to the on position.  (Re- 
turn switch to off position). 

2.2 Install a Jumper between pins A 
and F of P115 in the Transfer 
Room.  (Remove juii.jwr after 
observation). 

2.3 Connect an ohmmeter between pin 
E of Pllcj  and pin K  of P129, pin D 
of P115 and pin J of P12 .-, pin C 
of P115 and pin U of P12V, pin B 
of P115, and pin L of P19 in se- 
quence. 

(a) Ko panel indication. 

(a) MISSILE VALVE HEATERS ON 
light (green) comes on. 
(Light goes off). 

(a) MISSILE VALVE HEATERS ON 
light (green) comes on, 
(Light goes off). 

(a) Ohmmeter indicates circuit 
continuity for each 
connection. 

A^A 
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OPERATION OBSERVATION 

Vont and Presgurization Valves 

3.0 Connoct an ohmmeter between 
tendnala GB3^ and CB38 at the 
Contractors Remote Control 
Panel  (Vent)  in  the Blockhouse. 
(iMaintain this connection 
through step 3..:)-). 

(a) Ohmi'neter indicates an 
open circuit. 

3.1 Connuct an ohnunuter between 
terminals CB32 and CB30 at the 
Contractors Remote Control 
Panel  (Pressurizntion)  in Che 
BlocKhouso.     (iAaintain this 
connection during the following 
step). 

(«) Ohmraotar indicates an 
open circuit. 

3.2 Throw the PANEL PO.vER switch 
to the off position. 

(a) 

(b) 

PANEL FOrtER light 
(green)  goes off. 

Both ohmnxitera  indicate 
circuit continuity. 

3.3 Apply +28 volts dc to terminb- 
CB39 at  the Contractors Remote 
Control Panel   (Vent)  in the 
Blockhouse.     (Remove voltage 
after observation). 

(a) PANEL PO^'ER light   (green) 
remains off. 

3.A Apply +28 volts dc to terminal 
CB/+1 at  ohe Contractors Romote 
Control Panel   (Vent)  in the 
Blockhouse.     (Remove voltage 
after observation). 

(a) Vr.NT VALVE OPEL  light 
(green)  comes on. 

3.5 Connect a d-c voltiiiüter across 
terminal CB41   (+)  at  the Con- 
tractors Remote Control Panel 
(Vent) and the -28 volt dc bus. 
(Maintain  this  connection during 
the following step). 

(a) Meter indicates zero 
volts. 

3.6 Install a jumps::' between terminaj.s 
2 and 3 on  the VENT VA„V.-, OPtN 
light.     (Remove  Jump-.T after 
obs^rvaLion), 

(a) 

(b) 

VEI..T, VALVE OPEN light 
(green)  comes on.     (Light 
goes off.) 

Meter indicates  zero  volts. 

rfül »-   •A- - ^M 
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j.7 Connect a d-c voltmeter across 
terminal CB39 (+) at the Con- 
tractors Remote Control Panel 
(Vent) and the -28 volt dc 
bus,  (Maintain this connection 
through step 3.14.). 

3.8 Connect a d-c voltraeler across 
terminal CB34 at the Con- 
tractors Remote Control Panel 
(Pressurizatioii) and the -?.S 
volt dc bus.  (iiaintain this 
connection through step 3.1^). 

3.9 Ins tall a Jumper between ter- 
minals 2 and 3 on the PRiLSSURI- 
ZING VALVE OPiN light. (Remove 
jumper after observation). 

3.10 Install a jumper between ter- 
minals GB33 and CB3A at the 
Contractors Remote Control 
Panel (Presaurization). 
(Remove the jumper after 

step 3,Li). 

PAG i 7 
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(a)    Meter indicates zero 
volts. 

(a)     Meter inüicates zero   .alts. 

(^) PREwöURIZIWG VALVE CPcit 
light (green) comes on. 
(Light goes off), 

(b)    heter,  across CB3A and 
-28 bus,  indicates zero 
volüa. 

(a)     No  panel indication. 

^Om 
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3.11    Throw the PANhL POAER switch 
co the on poM tiin. 

3.12 Throw the STORAGE TANK VALV&D 

awä tch to the VHnt position, 

3.13 "hr-,w  „he JTJR/'Gr   T^'.K  VAWrJ 
switch to the pressiorize position, 

3.U    Phrow the GTORAGt   TANK VALVES 
switch to the close poaitjon. 
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Valve Panel IJ-ghta 

/♦.C      Connect one end of a jmupe-r to 
pin k of Pin9 at  the Liquid 
Oxygen   Fransfer Unit and leave 
connected through the following 
procedure:    Connect  the other 
end of the jumpT to the following 
pin,  in sequence,  and    observe  that 
the  proper In ilen tor  lla'ht   (amber 
or green)  comets on.    Lights will 
go off when Jmuj^r is   liaGonnected, 

(a) PANiL POr.LR  Light  (green) 
coioea on. 

(b) Meter, across CB39 and 
~2P- bus, indicates 2B 
volt« dc. 

(a) i.eter,  across 0839 and -28 
bus,  InJicntcs zero volts, 

(a1    FRJ'.JSI.'HIZJNG VA;-VB; OPHLN 
light   igraan,,   coJiea or.. 

(b) Both meters indicate 2S 
volts dc, 

(a) PRKoSIJRlZIhG VAÜVä OPt^ 
light   (green) goes off. 

(b) Meter, across C\13A and 
-28 bus,  indicates zero 
volts. 

(c;     Keter, across CB3(> and 
-2B bus, indicates 28 
volts dc. 

Connector-Pin Indicator Light 

PUO-K PUKxP IhLLT Ut-3 OPm   (green) 
i'lir -G PÜ.>iP IMLr.r uH-3 CLOSED  (ambftr 
P109-G PUMP U  BYPASS OPEN   (gr^en) 
P1C9-L PUMP U  BYPASS CLOSi-D  (ambor) 
PKV-I PUMP Lh  BYPASS 0¥iU   (green) 
P109-J PUMP Lh BYPASS CLOSED  (amber) 
Il/V-D PUMP LA OUTLET OPEN   (green) 
Pir9-t PÜVJ3 LA OUTLET CLOSr-D  (aiaber) 

A  Mm »* 
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OPERATION 

A.O  (Con't.) 

Connector-Pin 

Pir9-A 
riC9-5 
P109-M 
P109-T 
P109-P 
Pirg-Q 
PlC9-e 
P109-.f 
P110-L 
PI10-I 
PUC-J 
P11C-M 
Piir-B 

Remove the end of the jumper 
connocted to pin k of Plf9. 

/..I 

5.0 

ObSSRVATi^i 

Indicator Light 

PUj-tf 1.B OUTLcir OPKN   (gr«en) 
PUMP LB OUTLtT CLOJhD  (tu.-.ber) 
COOlJiK INLET LC-2 OPEN   (green) 
GOfLKR I.NLET LC-2 CLOSED   (amber) 
rHROITLE LC-1 OPEN   (green) 
rilROTfLfc uG-i CLOSED  (amber) 
OVERBOARD LM-1 OPEN   (green) 
OVERBOARD LH-1 CLOoED  (amber) 
PUMP OUTLET LR-A OPEW   (green) 
PUMP OUTLET IJi-A CLOSED'(amber) 
GRAV RETURN  LR-2 OPEN   (green) 
GRAV RETURN  LR-2 CLOSED  (amber) 
PUMP RETURN LR-1 OPEN   (green) 

(a)    No Panel indication. 

Dioconnoct the ?ix wires from            (a) 
the  terminals Jiifli'KR.i  ten  (10) 
minutes, one  (1) hour,  and two        (b) 
(2) houra at tno Super Cooler 
(LN/2 Heat Exchanger in the LO/2 
storage nrea).    Connect a 0-25 
oh;u 10 turn pot-jntiometer  (set 
for zero)  to the  two leads marked 
two   (2)  hours, one lead should be 
connected to the wiper.    This will 
be designated as the   (A)  potentiometer. 
Jumper the two lends marked  ten  (10) 
minutes.    Connect another 0-25 ohm, 
1C turn potentiometer  (set for z^ro) 
to the two loads marked one   (l) 
hour.    Connect one lead   to the  zero 
end and the other load to the wiper 
end,     Thirj will  be designated as 
the   (B) potnntiometor.     (Leave 
potentiometers connected,)     Throw 
the power switch to the on position 
on both the 2 HOURS and 1C NUN 
Hot~Wlre Liquid-Gas Detector am- 
plifiers at the Cabinet-Amplifier 
Rack  (7-68371) in the Transfer 
Room,    Throw the power switch to the 
ON position on both the  2 HOURS and 
10 KIN Hot-Wiro Liquid - Gas Detector 
amplifiers in the Cabinet-Amplifier Hack 
jlmtätf}} 1n t.hp '[Ynnafflr Rnnm.  

No panel  indication. 

POWER light  (white)  comes on 
(LOX-GOX PANEL). 

(0)    2 HOURS light  (green) comeB on. 

J 

s 
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ÜFERATIÜN 

Slovijr increase the reeistance 
of the "A" potentiometef tmtll 
the 2 Hour light goes off and 
the 1 Hour light comes un. 

5.2 Connect the Special d-c Voltmeters 
to the LI'.:2 Supply Solenoid plug. 
(Liquid Oxygen Storage Area), 
One meter should be connected across 
the VEf.T solenoid pin and -28 volt 
bus and the second meter should 
be connected across the PRESS, pin 
and the -28 volt bus. (Maintain 
these connections through step 
5.5.) 

5.3 Slowly increase the resistance 
of the (ü) potentiometer until 
the 1 Hour light goes off and 
the 10 MIN light comes on. 

5.A Remove the jumper between the 
2  leads marked ten (10) minutes 
(at the Super Cooler) and cohnect 
a third 0-25 ohm, 10 turn poten- 
tiometer (sot for zero) to the 
2 leads marked ten (10) minutes. 
(Leave potentiometer connected.) 

PAGE     10 
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OBSERVATION 

(a) 2 HOURS light (green) goes off. 

(b) 1 HOUR light (green) comes on. 

(c) Calibrated dial on the potentio- 
meter indicates approximately 
10 ohms. 

(a) Both meters indicate zero volts. 

(a) 1 HOUR light (green) goes off. 

(b) 10 MINUTES light (red) comes on. 

(c) Calibrated dial on potentiometer 
indicates approximately 10 ohms 

(d) Both meters indicate 28 volts 
dc. 

(a) No panel indication. 

rfkfla fc IA - -■ ü 
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OPLRAl'ION 

5.5    Slowly increase  the resistance 
of the potentiometer   (step 5.4) 
until the 10 MIM light goes off. 

5.6    Disconni'Ct the  threo potentio- 
meters and two volumetors.     Re- 
connüct, wires disconnectol in 
step 5.C. 

oBoftRVATION 

(a) IV KLNUTrlS light goes off. 

(b) Both meters indicate 20 
volts dc. 

(a)     No panel indication. 

DuqiD Valve 

6.0 Apply +20 volts dc to terminal 
CB2A at the Control Station 
in the Blockhoase«  (.iaintain 
this voltage until step 6.5.) 

6.1 Install a jumper between terminals 
CB27 ana CB29,  (Leave jumper in 
until step 25.19.) 

6.2 Throw the DUMP VALVt switch to 
the open position,  (Release 
- switch returns to center 
position.) 

6.3 Throw the DUMP VAJ.VC switch to 
tne close position,  (Release 
- switch returns to center 
position.) 

6,A Connect a d-c voltmeter across 
terminal CB26(-f) Hnd the -28 
volt dc bus,  (Maintain this 
connection during the followin, 
step.) 

6,5 Disconnect the 423 volts dc from 
terminal CB24 (step 6,0) and repeat 
step 6,2, 

6,6 Reconnect the +28 volts dc to 
wire 0624 (step 6,0),  (Maintain 
tnis connection until step 25.20.) 

(a) No panel indication. 

(a) No panel indication. 

(a) DUMP VAIVIL OPEN light 

(green) coiues on.  (idght 
stays on,) 

(a) DLMP VAl-Vr. OPEN light (green) 
goes off. 

(a) Meter indicates 28 volts dc. 

(a) Netar indicates zero volts. 

(b) DUKP VA-.Vr; OI'tN light (green) 
does not come on. 

(a) No panel indication. 

' 0«M A-2 37 
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7.C     Apply  +28 volts dc  to pin  1 of 
PlCf> at  the Purge Auxiliary Control 
Box   (27-69173) in the Cabinet- Ampli- 
fier Hack  (7-68371) in  the Transfer 
Room,     (Remove after indication.) 

7.1    Apply  +26 volts  ic  to pin Ö of PIC'S. 
(Remove after inlication.) 

7.2 Apply +23 volts dc  to pin p of Jill 
in the JAl No,  1 Launcher  Box. 
(Remova at'tsr indication.) 

7.3 Apply +28 vjita Jc to pin r of Jill 
(Remove aftur indication). 

7,A    Install a jiuuper between pin H of 
P106 and pin Y of P1G5.     (Remove 
the juxaper after step 7.6.) 

7.5 Tnrow the FILL & DRAIN VAx.Vü    switch 
to the open position,     (Then reit   se.) 

7.6 Ihrow the rlLL 4 DRAIN VALVa switch 
to  the close poaitlon.     (Then release.) 

7.7 Connect a d-c voltmeter across pin 
H of P106 and ground,     (Maintain 
t.-.is connciCtion through  step 7.9.) 

7.8 Throw the FILL u LRAIN VAL'yr. switch 
to  tli« opon position.     (Then release.) 

7.9 Thro-   the  FILi. k DRAIN  VALVE  switch 
to  the cio^e position,     linen release.) 

7.10 Install a Jumper between pin H of 
P1C.6 and pin Y of F1C5.     (Loevo 
Juiiiper in until step 25.19.) 

0,:^:--HVATI0N 

(u) FILL & DRAIf 'ALVL OPnN 
light (green, comes on, 
(Light goes off.) 

(a)     FILL & DRAIN VALVL C^oLD 
light   (amber)  comes on, 
(Light goes oif.) 

(a)     Fl-L fie DRAIN VAi.Vh ÜPr.N light 
(green)   comes  on,     (light 
goes off.) 

(a)     FILL & DRAIN VALVE GLOiLD 
light  (aiLber)  comes on. 
(Light goes off.) 

(a)    No panel indication. 

(a)     FILL & DRAIN VALVE OPEN light 
(green)  comes on, 

(ay     FILL Sc DRAIN VALVE OPEN light 
(green)  goes off. 

(a)    Meter indicates zero volts. 

(a)    Meter indicates 28 volta dc. 

(a)    Meter indicates zero volts. 

(a}    No panel indication. 

Operational Power Bus 

8.0    Throw the OPERATIONAL POK'ER 
switch  to the on position. 

(a)    No panel indication. 

■ ORM  k-jyi 

kh-fcl 
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8.1 Install a jumper between pins 
k and A of MIC.     (Remove jmaper 
after observation.) 

8.2 Apply +2c volts dc to pin V 
of i-'42 at the Hydraulic Console, 
(Diaconnact :üoinentarily  then 
reconnect.     (i^ilnt-aln this voltage 
until atep 8.6.) 

8.3 Throw the OPERATIONAL PC.vüR switch 
to the off position. 

8.A    Install a juiaper between pins k 
and A of Plir,     (Leave jumper in 
until  atep 8.If .) 

8.5 Throw  the OPiRATIOuAL PO.vcR 
switch  to the ON position. 

8.6 Disconnect 42c volts dc from 
pin V of PA2  (step 8.2).     Turn 
the TtJT PCoiriOiN switch to the 
on position   (then off), 

8.7 Apply 4 28 volts dc  to pin Y of 
P2C1 at  the Fneuioatic Console. 

8.8 Discorinecö  the +28 volts dc 
from pin Y of P2ri  (step 8.7.) 

8.9 Turn the   PLOT PUJITIO..  switch 
to  ühe on poaiLion. 

8.10 Remove  the Jumper betv;een pins 
k and A of PllC   (step 8.4..) 

PAGE 13 
REPORT NO.    AZN-L7-.C06 
MODEL XSi'.-65 

OBSKRVATION 

(a)   VAJV;^ CJ-.TRCL PRESSURE; ON 

light (green) comes on, 
(Light goes off,) 

(a) KI^SJU«. PRSSSURliED light 
(green) comes on. (Light 
goes off momentarily then 
comes back on.) 

(a) No panel indication. 

(a)  VALVc CONTROL PREJoJRL ON 
light (green) comes on. 

(a) OPERAriONAL POwLR ON light 
(green) comes on. 

(a) No panel indication. 

(a) OPnRAi'IONAL POwnR ON light 
(green) goes off, 

(b) MIJöIL', PREJoURIZbD light 
(green) goes off, 

(a) No panel indication. 

(a) rESr POjIflON UN light (red) 
comes on. 

(o) OPiRATIOhAL POr.'fcR ON light 
(ffreen) comes on. 

(a) VALVi CONTROL PRESJ'JRh ON 
light (green) goes off. 

• (MM  • J   M 
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a.O 

9.3 

9.4 

9.5 

9 0 

9.7 

9.8 

Apply  -tf'-'  volts dc  to  pir,  T 
c;'  KL' :; at  *./.'.;  rarge  Auxiliary 
Jorr.rji  Loy   (;;7-C9l73)   in  the 
Cabinet -  /unpiifior  ^»Ci   (7-68371) 
in  trie   .nu^fer  ■■.JO:...      (Kcaovti 
ui"tt.'r  in ; i o-.;. lo;.. } 

Apply •(.-..; voiti dc to pin U of 
i 10^,.     (hui^ovu ai'ter  indi^atiiüii. ; 

Apply H.';..; volLj dc to pin m of 
Pill in the JA1 Nj. 1 Liuncher 
Box,     (rtdfiiove after inalcal.ijn.) 

Apply ■+2c volts ^c Lo pin n of 
Pill.     1,FVJ:.IOVG  after inaication. / 

Ins tad.]  a jumper betweon pin b of 
P106  and pin T of }lr5.     (Leave 
juapor in through  atop 25.19.) 

fhrow tho A-P VALV^; jwi tch  to the 
jpen position,     (Th-'n ro.lease.) 

Throw the A-I.' VAi.Vh  r.witch  to the 
clo?e position.     (Then r^Jeepe) 

Throw  the A-;'  VALVfc  switch  to the 
open jositlor..     (Then rolease) 

Throw the  OPERA:'!  MAL P0,.LR  switch 
to  the off position.     (Return to 
the on position after observation.) 

10.0 Connect, n Special d-c Voltmeter 
ncross pin '.-''(+)  and pin X(-) of 
Pir9 at  the Liquid Oxygen Transfer 
Unit,     (Maintain thia connection 
through step 10.2.) 

(a)     A-E  VAJ..VL OFr.N     Light   (green; 
co.'iies or,,     (i!cht  goes off.) 

(a)     A-L  V;,.'.','. C^'J.-.D light   (fuuber) 
conies on.     'tdpht  goes off.) 

(ft)    A-1   VALVr. OF:,*. liL'ht   (groen) 
coii.us on.     (Lijfht goes off.) 

(a)     A-3  VALV.-, ZUOJ.A) light   (amber) 
co.UfS or..     (Light  goes off, ) 

(s;     ;.ü p/inei  indication. 

(a)     A-H VALVr, OPEN  lignt   (green, 
eo'iies on, 

(a)     A-B VALVE OPEN  light   (green) 
goes off, 

(a)     A-H VALVt OPEK light   (green) 
comes on. 

(a) OPERA riOljAL    PO.'ER ON  light 
(green)  goes off.     (Light 
comos on,) 

(b) FILL & DRAIN VALVE OPEN light 
(green)  f^oes off, 

(a)     Meter indicates xero volts. 

, 0«M   A- J J"» 
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OP:.RA [ION 

fhrow t,h^ F1M' LNU.'I  VA .V&  switch (n) 
Lo  the cioso:- potiition,     (homentary 
type  switch returns to center 
whf)n  r^l eased,) 

Thrnw  tbö  PLVIP VAIZT VAI-VK  switch (a) 
to  the  oj->en  pnisit-ion.     (fher  reieasp.) 

InstnlJ   a  Juup - botwei.-n  pin W (a' 
of PiG9 a;:d pin G of f'lK'. 
(L'"iVi öhe Ji^njier in until 
stoj.   ..t',. : ?. ' 

OBSLHVAT:ON 

■Xeter iniicates  ' •'  volts ic. 

i'iotar indicutee  zero volts. 

No p-jj ■;! indication. 

THPürTLi: VA^Vc  (LC-1) 

11. G 

:..i 

id.; 

11.3 

U.4. 

11.5 

üorijjtict a   i-" voJ umttfr racroLJS 
pin  C(+;   and  pir;  X(-;   of  P110 
at   tho  Liquid uxyger; Transfer 
Unit.     (MaintRJn  thin connection 
t.'irough  step 12,5.) 

Connect a d-c volt.'aottir across 
pir H(» ;   of PLK  ^nd-pjn  X(-., 
of  ]'}'.'),     (i'-k'\i;.tf.iri thia connec- 
tif)i!  durii.j/  the  following  step,) 

Throw the i-'hOriL- VALVn switch 
to Uie open position, (Release 
afte-r observhtion -■ switch wil] 
return  to  center po.d tio?.., 

Conn.ct a d-c volt.witor across 
pin H(+;  of P'-K1 and pin X(-) 
of i'lC),     (.Vjintui:.  thio  cenr-ec- 
tion during  tr o folJ^'-Ir.g ;itep. ] 

I'hrov.   the   :. !{jr:'i^  VA^V.:,  switch 
to   the  CJ.OSC ixjaition.     (Koleaso 
after obüörvatJon -  s-dtch will 
reti.Tn  to  center position./ 

Install a  jumper between pin N 
of PilC and pin Q of P1C9. 
Install another jumper between pin 
H of PUG and pin F of P1C9. 
(Leave  both jumpers in until  step 
2A.i9.) 

i'ioter indicates  zero volts. 

{s]    neter indicates nero volts. 

(a)     Both meters   (steps 11,C 
and 11.1)   indicate  2F volts 
do,     (both meters indicate 
zom  VoltT, ) 

(a)    .'■lotor indicates aero volts. 

(a/     Roth meters   (steps 11.0 and 
11.3)  indicate 2

,
'J volts dc. 

(fxith meters indicate ,;erc' 
volts.) 

(a)    No panel   indication. 

' ORW   A- 7 17 
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i;.'.c Install a jumper between terminals 
TF-■ nnd   r!-3   fPuap LC)  at  the Tac- 
tical    iwltch Pone],     (Pvcmove the 
juii.jicr aft.or  step   ly.lC ,] 

(a) No jjfln^l indication. 

12.1 .'hr-iw  th.'  'n'ROrTi.:-. VA.V1-, switch 
to the open position and hold 
H c t, i .i»', ed  u n;. i 1 o i" s e rvs t! o r; s a ro 
cjjnpl'-jte i,     (Jwitch rotarna  to 

(a) Ti-'ROTI'LE; 1,C-1 Cd'LN light 
'green)   comes on.     (Light 
goes of',; 

center poi-'jtion when rolcn.'iod.) (b) After approximately  5 atjconds, 
riiUurAo VAi.VE POA.-JI ON light 
(green)   cornea on.     (Light 
goes off.) 

lid. 2 Throw  the   I'liROiTLr. VAI-Vir,  iwitch 
to the clone position and hold 
ectuüted until observations are 
completed,     (Jwitch returns to 

(a) rHROTTii; LC-l C1,0J?JD light 
(a;uber)  comes on.     (Light goea 
off.) 

center position when released.) (b) After approximately  5 seconds 
T-ROriLh. VALVL POWhlR ON 
light   (green)  c .ues on. 
(I^ght goc^ off.) 

12.3 ires:',  the  FJKi   .'.•C ifAPT button. (a) 

ID) 

PUKP LC POALR ON light   (groon) 
coiues on. 

THROTl'LE VALVL POWER ON light 
igreon,  cornea on. 

12.4 rhrow the THROi'T^ VA1VE switch 
t'..'  th'j opi.n position »ir.d hold 
fictu^ta.J  unti'i   observötions are 
cjapi.teJ.     (Jwitch  returns to 

(a) XHROITLL LC-l OFEiN light 
(greon)  comes en.     (Light 
goea off.) 

cer.t'.r position wh(;n re^enS"-",!.; (b) P'JKi   LC PC.LR Jli and   PKROTTLE 
VAU'r. PCWLR :)t,'  lights   (green) 
remains on. 

12.5 .'hrow  the   :'■ P>L iTlc, VAJ'VL  switch 
to  the  cl^se  position and hold 
actuited  until observations am 
completed,     (Jwitch returna to 

(a; THRCfrij, LC-l CLDJ.-.ü  Light 
(a.nber)   comes on,     (Light  goes 
off.) 

cer.ter position  when  released,) (b) PUKi   LC POWLR ON and THROTTlfi 
VALVr. POU-ER ON  lights   (green) 
remain on. 

12.6 Press  the  Plii'iP' LC JTOP button. (a) PUMP LC  POWER ON light   (green) 
goea off. 

' o s M *■  2 ^'* 
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-(o 

OPrJRAflÜN 

(b) 

U!-or.nVAi'. 

rKROTTLi'. VA..V.- 
light   (grfcon) 

,  i'OvJcR ON 
goes off. 

1^.7 iTo-sn   th'i  rirj'  .l,C JPAhf button. (a) 

(b) 

PulIP LC  PO.'.r.n 
(green)   coir.e,". 

THROTTL:: V^LV. 

ON light 
on. 

; Po..hR 0!; 
light   (green) comes on. 

17..6    Throw  t-.he  JPhRA riO.'.M POW^R 
switch to the off position. 
(.Aft-;r obaürvation,  throw switch 
ori  agnir., ) 

(a) OPcPJITTCNAi   POWER ON  light 
(green)   gDou off.     [Light 
coiner, on. ) 

(b) PUMP LG FO/rlR ON and THROTTLE 
VALVi': FV.KR UN lights (green) 
go off. 

?uii.ps LA and Lb 

13.0 Install  a JuraiJpr between tnrniinals 
"3?. and   IT;3  (Puap uA;  and another 
j-jripo.r between  terminals   I'P?  and 
DO   (Pui;.p  LB) at,  the   factioul Switch 
Pent?.].     (Leave all   Jumpers  in until 
apeclfled during th.n folJowing pro- 
cüdnrc.) 

fa)     No panel indication. 

13.1 Pr---23 t! 
Luttco, 

PL'Kl'.;  LA  A!.;; LB JTART 

13.i. Discnnnect the ^uiapor (atf-).i 
13.r) botweRn fP2 and iT} 
(Pur.p LA) at the Tactical 
L;vitc;h Panel. ("i.-cor.nect 
Jumpi.-r afo<;r next step is 
co;uplötf.) 

(a) PUXi   LB PO.ÄR ON light  (groen) 
comes on. 

(b) After a delay of Hpproxiaiately 
5 seconds: 

Puap LA  PO.'.V.R ON light 
(green)   comes on. 

(a)     No panel  indication. 

■ o « ^ *   ; i ' 
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13.3    Pr<'.-33  the PUHK. LA AAJ  I'd START 
button. 

-'-3.4.    Reconnect jumper dinccnnected in 
stoj   1?.".     DiücoL-rioct tfi'j juniper 
(gtep 13.T)  bfttwRen tarr.dnals Th2 
an-i   ThJ   (l^u:.^ U-].     (Reconnect 
juiüper after next step is complete.' 

13.?    Press  the PUKT-- LA AfvD LB JTART 
button. 

13.6    Reconnect jumper dir.connocted 
in  step .n.4.     ITPSC.   '.he I.A  MD 
IB JTA.'.T button. 

13.7    Press  the PI.-.-;} 
button. 

A AJvJJ ;.!■ JI'CP 

L3.8    Pr--" ■   the  P:;;.T 
button. 

'  A.^L' J..P START 

.13.9    Pre:;s the PL'Kf LC jTARf button. 

11.1C Throw the OFilRATIONAL POWER switch 
to the off position.     (After obser- 
vation,  throw the switch on again.) 
(Remove   thp three jumj;ers at the 
Tactical  Switch Parel    that were 
connected in steps 12,C and 13.C.) 

(a) PUMi   LB POwnH OH light 
(green)  co'aes on. 

(b) Approximately IC nnconda 
aftrr indicntion  (a): 

PJ^ !.•■■ pov.'i'J? ON light  (»/reen; 
roes off. 

(a)    No panel iniication. 

(a)    No panel indication. 

(a) PUKP LB PO/ER ON light 
(green) comes on. 

(b) After a delny of approximately 
5 soconda: 

PU'rT LA IÜM'SR ON light  (green) 
cot.'ies on, 

(a) PIMr LB i'O.-.'ER ON light 
(green) goes off, 

(b) PbH; LA POWiR UA light  (green) 
goes off. 

(a) Pl'MI  LB PO'^R ON light  (green) 
comes or,. 

(b) After a  .'--.'lay of approximately 
5 Beconds: 

FuMi   LA LO.J'T-  ON light  (green) 
com«s on. 

(a)    No jonel indication. 

(a)    OPERATIONAL POWER OH light 
(green) goes off,     (Light 
comes, on.) 

■ QUV A   j * ■ 
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(t)     PUMP LB K)..hK uh and FUKP 
LA K).st;R UN lifhla   (green) 
go off. 

Hypasa Valves Sy/itch 

l^.O    Connect  n J[>fici.r.l d-c 
voJ r,-riel.or aero3 3  pin  R{-0 
ana pin  X(-,   of  Fl'. ■'/,  and 
another upocia]   d-c voltmeter 
ncross pin :< of VIO1) and pin 
X{-;   of PlJ('.     .laintaln this 
coniicction until   stop J^.3 
is completed,     (The negative 
aideü of  ihe meters   nay oe left 
connocted  to  tne  X  pins on i'109 
an.i  Pll(   until  step ^j.,3 is 
coinpJ nted, ; 

14.1 Throw  the  PUMP hYPASS VAJ.VK^ 

switch to  the open poaitlon. 

11.2 Throw   the  OPr.RA. U ..Ai.  POWr.H   switch 
tc   tne off  positioi . 

1A.3    Throw the PU/J   BYPAoJ VAi.Vc-S 
switch to  uu-  close  jorjtion. 

(a)     Both meters  indicate   zero 
vnIt?. 

(Q)     :'oX,h meters indicate  28 volts 
dc, 

(a)    OPr.RATiOKAL POWKH ON light 
(Kreon)  goes off. 

(b)     Foth meters indicate  zero yoltfe. 

(a;     Poth meters indicate  zero 
voJts. 

Outlet  Valves  Switch 

15.C    Connoct  n    'pecinl   d-c voltu.otor 
across  pin  S(+)   and  pin  X(-) 
of PLOw,   and  another Special 
d~c voltmeter acroMS  pin 0(+) 
of PU9 ar:a   pin  X(-)  of PI 10. 
Maintain  this  connection until 
step   It.} is  coiiipleted, 

15.1 t'nrow  the  pljitf t'jb'TLLi' VALVLS 
switch   to  the open  popition. 

15.2 Throw  the OPr.RA f lOhAL PÜ,.u,H 
switch  to tne on  position. 

(a)     itoth meters indicate  zero 
volts. 

(a)     !<oth meters indicate  zero 
volts. 

(a) OPdlAriOvJAL POwKH ON light 
(^reen)  comes on, 

(b) Both meters indicate 28 volts 
dc. 

■  O»M   * ■ 2 3"* 
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15.3 Throw the PUMP OUTLET VALVES 
switch to the close position. 

ÜDor,RyAriüft 

(a)    Both maters indicate zero 
volts. 

Cooler Inlet Valve  (LC-2) Switch 

16.C 

16.1 

16.2 

16.3 

Conr.Rct. a Special d-c voltmeter 
across pin H( + ) and pir. X(-) 
of P109. Kaintain this connec- 
tion until step 16.3 is completed. 

Threw the CrOlr.l  INLLT LC-2 
switch to the open position. 

Throw the OPERATIONAL POWER 
switch to the off position. 

Throw the COOLER INLET LG-2 
switch to the close position. 

(q) Meter indicates zero volta. 

(a) Meter indicates 2H volts dc. 

(a) OPERATIONAL POWER ON lltfit 
(green) goes off, 

(b) Meter indicates zero volts, 

(a) Meter iniicates zero volta. 

Pump Outlet Valve (LR-A) 

17.0 

17.1 

17.2 

17.3 

Connect a Special d-c voltmeter 
across pin C(+) and pin X(-) of 
P1C9, Maintain this connection 
until step 17,3 is completed. 

Thro-./ the PUMP OUTLET l.R-4 
switch to the open position. 

Throw the OPERATIONAL POv/ER 
switch to the on position. 

Fhrow the PUMP OUTLET LR-4 
switch to the close position. 

(a) Meter indicates zero volts. 

(a) i-leter indicates zero volts, 

(a) OPERATIONAL POWER ON light 
(green) comes on. 

(b) Meter indicatea 28 volts dc. 

(a) Meter indicates zero volts. 

GrQvity Returp Valve (LR-:?) 

18,C Connect n Special d-c voltmeter 
across pin F(+) and pin X(-) 
of F1C9,    Maintain this  connec- 
tion until  step .1?,3 is completed. 

(a)    Meter indicates zero volta. 

' o« w   * • ^ j"1 
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18.1 

18.2 

18.3 

OPr.RATTOK 

I'lirow the GRAVITY RETURN  LP-2 
switch  to the close position. 

Throw the OPbRATIOI.AL POwtR 
switch to the off position. 

Threw the GRAVITY  RcTJRN LR-2 
switch to the opon position. 

OLioLRVAflON 

(a)     I-.eter indicates 28 volts do. 

(a) GrhRATIOI.AL POv.^R ON light 
(green) goes off, 

(b) Meter indicates zero volts. 

(a]    neter indicates zero volts. 

humu LC Speed Cor.trol 

19, C 

19.1 

19.2 

19.3 

19.A 

19.5 

Throw the  OPERATIONAL POWhR 
switch to the on position, 

connect a Special d-c voltmeter 
across pin C(+}  and pin X(-) 
of F11C.    .'laintain this connec- 
tion until step 19.7 is completed. 

Connect a Special d-c voltmeter 
across pin F( + )  of PUD and pin X(-) 
of P1C9.    i-iaintain this connection 
until step 19,7 is completed. 

Press the PUMP LC Si-hxD LNCRKASt. 
button.     (fhen release.) 

Press the  PUMP LC  JPr^U  DLCRLASL 
button.     ('ITien release.) 

19.6 

19.7 

Press the PUMi1 LC SPLED INCRKASh 
button and  the  PUMP  LC iFHiLD DECRi.ASE 
button airaultaneously.     (Then release.) 

Throw the Gi-^RAi'IuiNAI. PCV.'LR switch 
to the off position. 

Press the PUMP LC Si-cED INCREASE 
button  (Release),     Press the PUMP 
LC SPLED DECREASE button  (release). 

(a)     OPERATlOiNAL POWER ON light 
(green)  comes on. 

(a)    Keter indicates zero volts. 

(a)     Meter indicates zero volts. 

(a)    Meter on pin C  (step 19.1) 
indicates 2i.-' volts dc. 
(Meter indicates zero volts.) 

(a) ;-ieter on pin P (step 19,2) 
indicates 28 volts do. 
(Meter indicates zero volts.) 

(a) Both meters indicate zero 
volts. (Either meter may 
deflect momentarily while 
pressing or releasing switches 

(a) OPERATIONAL POWER ON light 
(green) goes out. 

(a) Both meters indicate zero 
volts at all times. 

.) 
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OP'eJIAflOM OBSERVATION 

Pump Return Valve (jjR-ll 

20.0 Connect a Special d-c voltmeter 
across pin y(+) and pin X(-) 
of P109. Maintain this connec- 
tion until step 20.1 is completed. 

20.1 Throw the PUMP RETJFtt LR-1 
switch to the open position. 
(Return switch to the close 
position,) 

(n) Meter indicates zero volts. 

(a} Meter indicates 2- volts dc. 
(Meter indicates zero volts.) 

Overboild Valve (LM-l) 

21.0 Connect a Special d-c voltmeter 
across pin K(+) and pin X(-) 
on P109. Maintain this connection 
until step 21.2 is completed. 

21.1 Throw OVERBOARD LM-l switch to 
the open position. 

21.2 rhrow OVERBOARD LM-l switch to 
the close position. 

21.3 Install a jumper between pin K 
and pin e on P109.  (Remove the 
jumper after step 2/,. 19.) 

(a) Meter indicates zero volts. 

(a)  Meter indicates 28 volts dc. 

(a) Meter indicates zero volts, 

(a) iNo panel indication. 

£re=im 

22.0 Connect a d-c voltmeter across 
pin r(+) of P201 at  the Pneumatic 
Aux Console and -28 volt    dc bus. 
Leave meter connected through 
step 22.3. 

22.1 rhrow the PRE-FILL switch to 
the on position. 

22.2    Throw the PANEL PO/ZER  switch 
to the off position.     (Return 
to the on position after 
observations.) 

(a)    Meter indicates aero volts. 

(a) PRE-FILL light   (green) 
comes on. 

(b) Meter indicates 2«'. volbs dc. 

(a) PANEL P0,.EH light,  (green) 
goes off,     (Light comes on.) 

(b) TEST POSITJLh ON light   (red) 
goes off.     (light CQ..13S on.) 

(c) PRE-FILL light  (gr(..en)  goes of 
(Light, comes on,, 

ro^M   A.2 37 
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OPKRAflON 

22.3    Throw PRE-F1LL awitGh  to off 
position,     (Disconnect + sido 
of motar from P2ri-r after 
observations.) 

OBSERVATION 

(d)    Heter   'steji 22,0   indioatea 
zero volta,     (Meter indicates 
23 volts dc.) 

(a)    PRE-FILL light   (green)  goes 
off, 

(b;    i-ieter indicates zero volts. 

Step 2 Permlsaion 

23»^'    Connect a d-c voltmeter acroas 
pin q(+)  of P2C1,  at  the Pneujnatic 
Console,  and -28 volt    dc bus. 
Leave oietcr connected  tJirough 
step 23.4. 

23.1    Throw the STEP 3 PERMISSION switch 
to the on position. 

23.2     Throw the PAivAl POWhR switch to 
the off position.     (Return to 
the on position after observntions. 

/.3.3    Throw the STEP 3 PERMIililON 
switch  to the off poeitjor;. 
(Disconnect meter after 
observations.) 

23.A    Throw the OPERAfTONAL POWER 
switch  to the on position. 

(a)    iSeter indicates  zoro volts. 

(a) STEP 3 PERMISSION light 
(green)  comes on, 

(b) I-ieter indicates 28 volts dc. 

(a) PAi^EL POWER light  (green) 
goes off.     (Light coiLes on.) 

(b) TEST POSITION ON light  (red) 
goes off.     (light comes on.) 

(c) STEP  3 PERMISSION  light   (greenj; 
goes off.     (light comes on,) 

(d) Meter  (step ?3.G)  indicates 
zero volta,     '.Meter indicates 
23 volts dc.) 

(a) STEP 3 PERMISSION light 
(green)  goes off. 

(b) Meter iniicates zero volts. 

(a)    OPERATIONAL PO-vER ON light 
(green)  couies on. 

-—-   fc    iAi ■    *- • 
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OPhHATION ÜDSKWATIÜi^ 

KanrK'^ric.y Cl re nL t 

NOT.. 

:^/ 

24. 

.»tops 24.C   t-hrou^h 2-^.5 vori fy 
3t,epu aro still connoctttd. 

thnt  the Jiu.pcrs  Instnl.lcii in jjr^vious 

Throw  tH«  i-ri-J"   i:,;,!'T J.H-3 ov'.tih 
to  the  clone poaiulon.     (Thrnw 
to open poaition and relenac.) 

Throv,  thn   J'MKCrr.-, LC-1 svötch 
LJ   the  closo poaition.   (ReJ'»'■.to. " 
Throw to open position.   (Relop.oe.; 

C',« <• 

2^.3 

^..; 

24.. 5 

iv.JTt. 

Threw the OVÜRBÜARD Li^l switch 
to the open poaition,     (Throw 
to   the cloae position.) 

Throw thf;  Uu'MP V.'; V^ switch to 
thts open position.     (Throw to 
the cloae po?:! tior'. nni  reieas«'.) 

Throw  the  A-3 VALVfc  switch  to  the 
opor. position.     (Throw  to th- 
cio.'io position nnd relöHSR.) 

Throw the PI Li., u DRAT. VALVE 
jwitch to the open position. 
(Throw r.o thu cio.ip position 
snd re Lease.) 

A-.,   thij point,  •■'11. lights listed ur, ler 
should be off. 

(n^     PUnP TN!,::1  ' p-3 CiOS^D light 
(".mbor;  n-m-.j on.     (Light 
joes off.) 

f.,;   T'iR'-Tr;? iz~i CLOSED light 
(.i.liter,   cj.uftT on.     (LJ^^ 
goes off., 

(b)     i'HROTTLK  IC~1 OPEN light 
(^reen)  coi/ios on.     (Light 
rcr off.) 

(o) nV,",REC-4R:j L.-1 OPEN light 
(green) comes on. (Light 
goon off.) 

(a)    rJ'rKP VALVr. OPEN light  (green) 
comes on.     (Light goes off.) 

(a)     »..-B VAi-V:. OPEN light comes 
on.     flight goef off.) 

(n)     ^11 i.   f: DRAIN VAJ.Vn  OPEN light 
(groen)  comes on.     (Light 
poc? off.) 

2A.6    Pre.".    ■.•..■.nn .,.CY button.   (Rei^nse) 

OBSKRVh 2A/   through 2/..5 

(a) .■::-Sr\v.l<Cy light   (red)   cornea on. 

(b) OPERATIONAL PO./ER ÜU light 
(green)   goes  off, 

(c) OVbiRi^ARD  u-~l   01-rM light 
(iTcen)  comes on. 

^tm 
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2/».7    Throw the PUMP  IhUf  L.R-3 
switch to the open poaloion. 
(Release.) 

^.8    Throw the PUMP INLLT LR-3 switch 
to the close poHition.     (Release.) 

24.9    Throw the TMROiTLr. LC-1 switch 
to the opf n position.     fRelGfise.} 

24.10  ITirow the  /\-B VALVL  switch 
to the close poaition.     (Then 
rRieflso,) 

2/». 11 Throw  the  PILL k DRAIN V.Ai.VE 
switoh to the close position, 
(Release.) 

24..12 Throw the DuVP VAi.Vb  switch 
to  the close position. 
(Reie-iso.) 

24,13    Throw the DUMP VAi.Vh. switch 
to  the open position.   (Release. 
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OBSrnRVAriQi; 

(d;     rHROTTU LG-1 CiX),.LD light 
(amber)  comes on. 

(•)     PUi-it   TNLhf LR-3 CLOSED light 
(amber)  co:.ies on. 

(f z     DUMP VALVr- OPfcN light   (green) 
comes on, 

(g)    A-B VALVh OPEN light   (green) 
comes on, 

(h;     FILi. .v ORAL*  VALVi OFL'N  Jipht 
(.^reen)  comü.T or. 

(s)     P!Ji'0J I NUT LR-3 CLOSED light 
(amber)  goes off. 

(a)    PU.-1P INLKT LR-3 C^CÜED Light 
(amber)   comes on. 

(a) rHROTTLh LC-1 CLOSED light 
(amber)  goet) off,     (Light 
comes on,) 

(b) HiR. TFLE LC-1 OPEN light 
(tureen)  oomes on.     (Light goos 
off,) 

(a)     A-E VALVE OPLN light   (green) 
goes oft".     (light comen on.) 

(a)    FIL:   & URAl.k. VA..VE iPw  light 
(green)  foes oft",     (Light 
crhaea on. ) 

(a)     DUKP VALVK OPEN light   (green) 
»'ÜÖS  off. 

(a)     DIM VA^VL OPLN light   (green) 
comes on. 

i O« M   A- 2 1 ' 
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2U.U Throw t,h^ JUMP VALVr. swi tch (a) U'Cl-T VALVE OFEw light  (green) 
to  the close positiori,   (K^]oa:ic.; t'COS   off. 

2A.15 Press and holJ 'il^P.GLNCY RE2t".T CO h;-WROENCY  '.ight  (red)  goes 
button. off. 

(b) TMROTTLE LC_1 CLOSED light 
(ainher)  j'o^a off. 

(c) OV-.,"<OAHD  i i-l OPLN light 
frreenl   .no°:i  üff. 

(d) A-B VA1.V-., OPEN light  (green) 
goes off. 

2A.16 heloa-jw  EfCRGENCY HE^KT button. (1) OKr.RAriOMI. POWER ON light 
(gre«n)  coiuea on. 

Z4.17 Throw the PUMP l.NLLf L.ri-3 switch (a) DUMP  LR-3 VALVE CLOJED light 
to the open position.   (Release.) (nrr.ber)  go^a off. 

2A.iy rhrov the FILL. & DRAJ..  VALVf   switch (a) FILL Ä: DRAi;.  VALVE OPE!,  light 
to the close poaition.   (Releane.} (green)  go«3 off. 

«U.19 Remove the following jumpere: 

PICS»^   to i-UC-G  (step IC.}) 
P1C:9-Q to F110-N (stop 11.5) 
P1C9-? to F11C-H  (step 11.5) 
P1C9-K to PlOV-e   (step 21.3) 

(a) No indic'ition,                            ' 

Liquid Or/Ken _Love_ .  Indicators 

25.C Throw the  A-B VALVr; switch  to (a) A-B VAbVL OFEN light  {green) 
chinos on,  on tne  Liquid Oxygen the open position.   (Rf-leaso.) 
Tpnlcing Console,                        ■ ' 

25.3 Disconnect plug F102 from  the Prc- 
pellont i^vul Control  unit   (7-43f   •'•') 
at  the Gebinet-Amplifier R-ick 
(7-68371)   in the  Transfer Room. 
Connect ohmmeters  betwwen pins 
n anil ffl,  p and M,  u arid m, v ard 
S of P1C'2.     (i'ialntaln these  ccrnoc- 
iior.s  through st^i   25.4.) 

(a) .0 iniications. 
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;:5.2    Throw the four il^Ji:) OXYGKN 
LKVBL rROBco switches on tho 
Propeilant Level Simulator 
Panel in  the 3IG.\Ai, RhrfPOiNDfcR 
iYaiior to the LIQUID position. 

25.3    Throw the four U^JID OXYGEN  IxVtl. 
PROBr-5   switches  to  the GAS  posi- 
tion. 

■.5./.    Throw the  four  LI^LIP OXYGU,  LüiVh,! 
PR0B.-/3 switches  to the FAIL 
po;'-i tion, 

25.5 Connect ohzmneters  Detwuen pina X 
and Z ,  w and Z ,   f> and Z ,  r and Z 
on F102.     (^intaln  these connec- 
tions  through step 25.3.) 

25.6 Throw the five FUEL LEVEL PROBES 
switches to  the LIvUUJ position, 

25.7 Throw the five  FUEL LEVEL PROBES 
switchea  to  the GAS position. 

25.8 Throw the  five F^L I^-V:... PROBES 
switches to the FAIL position, 

25.9 Apply +23 volts dc to pin J on 
P102.     (Remove after step 25.16.) 

25.10 Apply +28 volts dc to pin H on 
P102,     (Remove after step 25.15.) 
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OHShRVATION 

(a,     Ml jueters indicnte   ■:.,'- ohmti. 

(n)    All  maters indicate 1C ohms. 

(i)     All iaetor.1 Ind'1 cnte  en open 
Circ jj t. 

(a)     No indications. 

(a)    All meters  Indicate 47 ohms. 

(a;    All meters indicate 1C  ohms. 

(a)    All meters indicate an open 
circuit, 

(a)    95% light   (red)  comes on. 

(a) OVLRFILLnD light   (red) 
comes on, 

(b) 95% lipht   (red)  goes off. 

(c) A-B VALVE CPEtt  lisrht   ((/reon) 
goes off. 

(d) FILL v DRAIJ. VALVE OPEN light 
(green)  comes on, 

(e) DUMP VALVE OPEi.  li^ht   (green) 
comas on. 

^ 
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25.11 Ihrow the A-B VA.Vo  swiuo 
on the  Liquid Oxygen  Tanking 
Control Console  to the  opon 
position.     (Jwitch retiu-na 
to  center when released.) 

25.12 fhrow the FILi, & DRAIN  switch 
to the cloae position.     (twitch 
returns to the  center position 
when release:],) 

25.13 Throw the DU.-lP VALA/r.  switch  to 
the close position,     (Switch 
returns to center posi tion 
when relenaed.) 

25.U    Preas the EMERGENCY  button on 
the  liqidd Oxygen   ranking; Control 
Console.     (After observntior a 
are  completed,  press  the RESET 
button,) 

21),15    Remove +28 volts  ic applied 
to pin H on I Lf2. 

^5.16    Remove +2o volta Jc aj^plied 
lo pin J on i 1'... 

25.17    Throw the Du.l' VA.'.Vi switch 
to the cloi-'j position.   fR^leeae} 

25.1^     Throw the  FILL & DRAIN  switch 
to  \.ho close position,     (Release) 

25.19    RetTiOve the following juiapera: 

M06-H to PU5-y  (-top 7.1C) 
P.106-B to ilt'S-T  (Step -./J 

The  two J'iinp'Tß on  the  Cofitrnc- 
tors Remote Control rm.el. in  the 
Bloclthouae  (step A.l}. 
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(«)     A-B  VALT:.  01 .Jy   }j^ht   (greor,) 
co.nes on.     (Light goes off 
when switch is  reieased.) 

(a)     FILL & DRAlft VALVi OPhN 
light   (green) goes off, 
(Light CO.:Iü3 on when switch 
is released,) 

(a)     0LIMP VA1 Vu. OFKJ.  light   (ST«ßi ' 
goes off.     uJght cornea on.) 

(a) fcHiRQtNCY light  (red)  comes 
on.     (Light goes off.) 

(b) i'LSr POSlflOh OK light   (greon) 
goes off.     (Light comes on.) 

(c) OPKRATIO;\AL FÜÄR ON  light 
(green)   goes off.     (Light 
comes on.) 

(d) l\-l< VA1.VE OP-.N light  (green) 
comes on.     (Light goes off.) 

(a) OVERFILL light   (red)  goes 
off. 

(b) "95%" light   (red) comes on, 

(a)    "95?" light  (red) goes off. 

(a)     DUiiP VALVK OPES light   (green) 
goc^ off. 

in)     FILL a DRAIN  VALVE OPEN 
light   (green)  goes off, 

(a)     ho  panel   indication. 

' O R M   *    3 17 
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25.20 Remove the +2d volts Je froic ter- 
minal CB2A.t  &t the Contractors 
Remote Co:itrol (-»inel in the Block- 
house (.itep 6,6}. 

ihHVAri3N 

(a;    .'.o paTini  indication. 

25.21 

25.22 

26.0 

26.1 

öae  n  Jumper ar.l  nn ohiiiiaetor to 
check the continuity of the wires 
that originate on the  following 
pins of P1C2  to  tneir respective 
terminal points in  the blockhouse; 
Pin.s A,B/JJLJ.^/'JG, I ,.■.,.'. ,..,1 ,v;,S, T, 
" ,V ,Y ,       onti a. 

Connect one end of an ohmiieter to 
pin e of P102 and one end of a 
jumper to pin ;n of P52,  located 
in the  Fuel Console in the Elock- 
houae,   connect the other end of 
the ohmmeter aj~.d Juniper to the  follow 
ing pir.s in their respective order. 

(a) .•leter indies tea  circuit 
continuity in all cases, 

(a) Motor indicates circuit 
continuity in all casea. 

Ohmmeter .Turn per 
Pin Pin 

(a) f k 
(b) X n 
(c] w P 

(Ho:nove the ohmmeter and  Jumper 
after observations.) 

Throttle Valve ..ster 

Apply lit volts dc between pins 
.!(+}  and  X(-;  of Plr9 at  the 
Liquii oxygen J'ransfer  L'nit. 

Disconnect  the 14 volts dc 
(atep 26.0). 

(a)     fHROTfLL VALVE N^TiR on 
the Liquid Oxygen Tanking 
Meter Panel indicptes full 
scale   .iefleotion. 

(H)    THROrrLfc VAi.V£ WETjiR indicates 
zero deflection. 

■jtpira^e Tank Prosaure Bieter 

In  the  following steps,   if the  lox storage Tank Pressure 
Recorder has been removed from the Calibrating byatom, 
instali a Jiunper between tenoinals 3 and 4 on the Cali- 
brating Panel,     (Z123) 

■ OR M   *■ J 3"" 
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27,C    Mechnnicnily adjust the storage 
Torit,  Prefisure .-.etor and  tne 
Lox Storage  Area  ires sure Re- 
corder  (1f nvailablo^  to zero 
PJI.     (Located in  the Riockhouao.) 

27.1 Connect  the storage   Tank Frepsuro 
Pransducer   (located In  the  Lox 
Jtorage Area)  to a pressure sig- 
na.l   source and  throw the RUls-CALlb 
nwitch   (iocated  01.   tne   i'rar.Ture 
Calibration Pone] )   to the RUN 
position, 

27.2 with zero pressure on the Liquid 
Oxygen Storage Prosaure   rrnnsducer, 
rotate  the ZLRO ADJ.  until the 
Storage Tank Pressure Meter and 
the Tflnking Pressure Recorder 
(if avoilabie)  indicate  zero PCI. 

27.3 Adjust tne pressure signal source 
connected  to the   Storage Pressure 
Transducer for 5^   P3I on the 
rransducer, 

27.4 Adjust  the  FULL SGAU ADJUSf 
control as required while ob- 
serving the correct, meter 
indications. 

27.5 Throw the  RUN-GALIE  switch to 
the CAi.Ji) position. 

27.6 Adjust the GALIB-Sl'D Control on 
the C-Iibratir.g Panel while ob- 
serving the correct iueter indica- 
tion.     Lock thir control after 
performing the adjustment. 

27.7 Throw the RJN-GALIB switch to  the 
OFF position.     Disconnect the 
pressure signal source connected 
in step 27.1, 
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(a;     Check  gaugu at,  unn  rressure 
source. 

(a)     No p»nel   indication necer.sary. 

(a)     ketor indicates correct read- 
ing. 

(a)     Check gauge nt the pressure 
source, 

(a)     STORAGE TALK PRESSORK meter 
indicates full  scale deflec- 
tion. 

(a)     No pane]   indication necessary. 

(a)     The LIQUID OXYGc.N  RL'IGORDER 
indicates two major divisions 
less  than fall  scale deflec- 
tion. 

(a)     No panel indication necessary. 

' o*»^   *-;)"' 
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Qssmm 
Misalle Tank Level Indicator 

28.0 

28.1 

Insert a d-c voltmeter (0-30) 
into the Jack.3 provided on the 
Propellant Level panel in the 
SIGMAL RESPONDER Trailer. 
Throw the POWER switoh (Simulator 
Panel) to the ON position. Throw 
the POLARITY switch (Simulator 
Panel) to the NEC. position. 

Turn the NEG. ADJ. Control 
(Simulator Panol) until the 
voltmeter (Simulator Panel) 
indicates -20 volts. Connect a 
d-o voit-meter across pins y and 
z on P102. (Remove the meter 
after step 28.2). 

Turn the NEG, ADJ. control 
(Propellant Panel) until the volt- 
meter (Propellant Panel) indicates 
zero volts. 

(a) POWER ON light (green) 
ooitoC^ on, 

(b) Voltmeter indicates üO 
volts. 

(A)    Voltmeter indicates zero 
volts. 

^ 

28.2 Throw the POLARITY switch (a) Voltmeter indicates 5 
(Simulator Panel) to the POS. volts. 
position. Turn the POS. ADJ. 
(Simulator Panel) until the 
voltmeter (Simulator Panel) in- 
dicates +5 volts. 

28,3 Install a Jumper between pins R (a) MISSILE TANK LEVEL 
and z oH P102. Apply +10 volte INDICATOR indicates 80%. 
do to pin K of P102.  (Remove (Liquid-Oxygen Tanking 

Mater Panel). jumper after step 28.5). 

28. A Apply +20 volts do to pin K of (a) MISSILE TANK LEVEL 
P102. INDICATOR indicates 100$. 

28,5 Apply +22.5 volts do to pin K (a) MISSILE TANK LEVEL 
of P102.  (Remove voltage after INDICATOR indicates 105$. 
observation). 

fc   -A - - — 
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29.0 

29.1 

29.2 

29.3 

29.^ 

29.5 
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29.6 

Dlsconnact P102 from J102. 
(Amplifier Raclc Cabinet) 
Dlaoonneot P76B from J76 
(Liquid Oxygen Tanking 
Control-Matera Console). 

Connect an ohmmeter between 
pine K and 0 on J76. 

Connect a d-c voltmeter across 
pins R(+) and X(-) of P110 at 
the Liquid Oxygen Transfer Unit. 
Leave meter connected through 
next step. 

Install a Jumper between pins K 
and D of P76B at the Liquid 
Oxygen Tanking Control-Meters 
Console. (Remove Jumper after 
observation). 

Connect a d-c voltmeter across 
pins k(+) and S(-) of P110. 
Leave mater connected through 
the next step. 

Install a jumper between pins L 
and E of P76B.  (Remove Jumper 
after observation). 

NOTE 

Disconnect P101 from J101. 

Connect a d-c voltmeter across 
pino D(-) and 0(+) of P101. 
(Remove after observation). 

(a) No panel indication 
necessary. 

(a) Meter indicates circuit 
continuity. 

(a) Meter indicates zero 
volts. 

(a) Meter (step 29.2) indicatea 
26  volte do. (Meter 
indicates zero volts). 

(a) Meter indicates zero volts. 

(a) Meter (step 29.4) indicates 
28 volts do. (Meter 
indicatea zero volts). 

(a) Meter indicates 28 
volts do. 

». . .A. „^ ^ 
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29.7 Connect an a-o voltmeter and 
a frequency measuring device 
acroas pina A and B of P101. 
(Remove after observation), 

29.8 Connect an a-c voltmeter and 
a frequency measuring device 
across pina E and F of PlOl, 
(Remove after observation). 

QpsEqYAHQW 

(a) Meter indicates 110 volts. 

(b) Frequency device indicates 
60 cycles, 

(a) Meter indicates 115 volts, 

(b) Frequency device indicates 
^00 cycles. 

Satisfactory completion of the foregoing procedure indicates that the 
electrical controls of the Liquid Oxygen Tanking Control System are 
valid. Return all switches to their normal positions, disconnect all 
teet equipment and jumpers, secure the power sources, and return the 
system to its normal secured state. 

> iA - — 
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Step  No. 

1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 

1C. 

11. 

12. 

13. 

U. 

15. 

16. 

17. 
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Inspi'ctfid  ily _»_«_ 
Date   Inspected ________ 
Inspection  Approved 0ym 

Vul iiliiti on   1 erforraed 

Preparation CO.^LETE 

Panel Power AVAILABu^ 

Liquid Oxygen Missile Valve Heaters Circuit - - SATISFACTORY 

Vent and Pressurization Valves Circuit -      SATISFACTORY 

Valve Pai;el Llgnts Ci-^uits SATISFACTORY 

Super Cooler Liquid Nitrogen Supply Circuit   SATISFACTORY 

Dump Valve Circuit      SATISFACIVRY 

Fill & Drain Valve Circuit      SATISFACTORY 

Operational Power Bus Circuit   SAriSFACTJRY 

Airborne Valve Circuit —        SATISFACTORY 

Pump Inlet Valve Circuit SAl'IuFACTORY 

Throttle Valve Circuit OATISFACIVJRY 

Pump LC Circuit   SATISFACTORY 

Pumps LA and LP Circuit SATISFACTORY 

Bypass Valves Switch Circuit        SATISFACPORY 

Outlet Valves Switch Circuit      SATISFACTORY 

Cooler Inlet Valves Switch Circuit      SATISFACTORY 

Pump Outlet Valve Circuit   -   SATISFACTORY 

Gravity Return Valve Circuit      _-_   SATISFACTORY 

Intip. 
tump 
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Pump LG Speed Control Circuit   SATISFACTORY 

Pump Return Valve Cirouit   SATlSFACTuRY 

Overboard Valve Circuit   SATISFACTORY 

Pre-Fill Circuit        SATISFACrORY 

Step 3 PerjuiPfiion Circuit SATISFACTORY 

Emergency Circuit - - -   SATISFACTORY 

liquid Oxygen Level Circuit   SATISFACTORY 

Throttle Vaive Meter Circuit      SATISFACTORY 

Storage Tank Pressure Meter Circuit   SATISFACTORY 

Misaile Tank Level Indicator Circuit      SAfiSFACTORY 

System Wiring Circuits        SATISFACTORY 

Insp. 
Stamp 
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